Liquid Crystal-based Beam Steering Technologies for NASA Applications 

John Pouch, Hung Nguyen, and Felix Miranda, NASA Glenn Research Center, Cleveland, 
OH 

Philip Bos, Oleg Lavrentovich, Xinghua Wang, Oleg Pishnyak, Liubov Kreminska, and 
Andrii Golovin, Liquid Crystal Institute, Kent State University, Kent, OH 


Liquid crystal-based beam steering devices can provide electronic beam scanning to angles 
above 1 milliradian, sub-microradian beam pointing accuracy, as well as wave-front 
correction to maintain output optical beam quality. The liquid crystal technology effort will 
be summarized, and the potential application of the resulting devices to NASA space-based 
scenarios will be described. 
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Background Information: 
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Liquid Crystal-based Beam Steering Concept 
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Operational Characteristics (continued 
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Positions of laser beam steered by digital beam deflector. 
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Two-dimensional LCOS OPA steering efficiency and accuracy. 



0> 



u 



c 



<u 



ox 



u 



CJ 



> 



■3 

e 


</! 

G 

ca 


o 

<u 


X 



ca 

-a 


>> 

a> 

■ ■ 


"O 



a 

c 


ca 

s 


i 

c 

# o 


ox 

e 

w 


_o 

ca 



* 



• mX 


o 

m 

’O 


(N 

o 


© 



i! 

¥■* 



T5 

cs 

v© 

o N 

ca 

L« 

=L 

© 

00 

S 

O 

A 



• • 

• • 
ox 

• • 

o 

ca 

s- 

3 

o 

S 

'3 

G 

U 

tz 

ca 

w 

33 

J-l 

3 

CJ 

ox 

OX 

ox 

.3 


# S 

*E 

*c 

H 

<u 

V 

<u 

o 

0) 

0) 


-*-» 

•+J 

C/5 

C/3 

C A 




Aouaioy^ 6uu0ais 


Antenna. Microwave and Optical Systems Branch 

Glenn Research Center at Lewis Field 




Wave-front aberration introduced by the primary mirror of an 
8-inch telescope. 
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Distribution of optical path difference (OPD) prior to wave- 
front correction. 
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Distribution of optical path difference after wave-front 
correction. 
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Beam intensity in the far field for different Strehl ratios . 
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